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This supporting information includes sections on the environment in the three 
disciplines, contextual information about Réunion Island, co-designed scenarios to be 
assessed, and identification process of plausible consequences on the population's 
environment. 
 
 
1    The environment in the three disciplines 
 
In economics, the environment indicates a general situation in which activities occur 
(Morel et al., 2010). The environment, in a more restricted sense, indicates a set of natural 
conditions of human living space that are composed by different environmental components 
s u c h  as air, water and land, and is even to be understood a s  a system per se (Siebert, 
2008). In such a way, environment and anthropogenic activities are conceived as two 
clearly separated entities. From an economic perspective, the economic system and the 
environment are linked by functional relationships. (Siebert, 2008) identifies four 
functions that are fulfilled by the environment. The latter can be seen either as a sink 
(for example receptacle of waste and emissions); as a provider of public goods (for example 
air to breathe, amenities of landscapes); as a supplier of natural resources (raw 
materials); or as a provider of space for anthropogenic activities (for example 
residential and industrial locations, agricultural land).   These functional aspects 
underpinned the concept of ecosystem services (Daily et al., 1997). 
 
In sociology and anthropology, the environment is a setting of human action, 
involving every element of the surrounding medium (Morel et al., 2010). The 
consideration of the effect of such action thus depends on the immediateness of the 
surrounding, in space as well as in time.  In sociology, individual differences of 
behavior regarding the immediateness of the surrounding is studied through constructs 
like the consideration of future consequences (CFC) (Strathman et al., 1994). The CFC 
of a potential behavior varies from low to high, respectively the individual consideration 
of immediate versus distant consequences. This construct is used to study 
proenvironmental intentions in the light of the extent of individual CFC (Joireman et 
al., 2001).  More tangibly, the concept of environment addresses the “natural physical 
media that enable life: water, air, soils, fauna, flora, as well as nuisances due to human 
activities referring to them” (Dobre´,2003). 
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When Joireman et al. (2001) use the CFC in order to decrypt proenviron- mental 
behaviors, they consider what belongs to the “self”, to “others” and “the biosphere”. 
That means the vital and sensitive aspects on which relies the concept of environment in 
anthropology, are not restricted to a physical proximity.  In that sense, environmental 
anthropological values may address symbolic relationships as well (for instance: an interest 
for Amazonian forest) (Theys, 2010). Indeed, an individual’s environmental values can 
outbalance those of quality of life and someone could prefer the specie’s survival or the 
well-being of actual or future generations (Theys, 2010). 
 
In geography, the (natural) environment is the “physical materiality” of a territory, 
that a social group exchanges with (Le Berre, 1995). It can be perceived as a set of natural 
constraints (positive or negative) or “territorial constraints” (Le Berre, 1995). Those 
territorial constraints address natural elements such as water, climate, vegetation on which 
life relies. The concept of environment in geography nevertheless does not exclusively 
stand on a naturalistic object as it had in the 19th century (Bertrand and Bertrand, 
1995). Indeed, environment occupies a central place through the relation- ships between 
nature and societies and is understood as a system of complex relationships linking both 
entities (Morel et al., 2010). In that way the concept of environment in geography is 
relatively close to the one prevailing in anthropology, but geography focuses on the 
spatial characteristics of these relationships, as underpinned by notions like proximity, 
density and connexity (November, 2004). 
 
This exploration of the appropriation of the notion of environment in the three 
disciplinary fields of economics, geography and anthropology, shows that the 
disciplinary fields present divergences in their conceptualization of the environment. that 
reflects the polysemy of the notion of environment. This multi-disciplinary analysis 
indeed shows that environment, intrinsically linked to the nature-society relationship, is 
conceived in a perceptible and interested manner, simultaneously through the functions it 
provides, through territorial constraints, and through perceptions of consequences and 
limits of usage in time.  All such diverse features together are to constitute a common 
logical basis of a shared representation of the environment, thus accommodating 
divergences in environmental perspectives as required by a FRIS. 
 
2    Contextual information about Re´union Island 
 
The vast majority of food in Re´union is imported, as is the case for animal feed on 
which the dominant monogastric livestock sector (providing about half of fresh-meat 
consumed on the island) entirely depends.  Putting aside little significant fruit and fruit-
based product exports, the island’s dominant crop, sugar cane, provides the sole 
significant export of organic material from the island: sucrose, a carbohydrate practically 
deprived of any nutrient.  The island thus clearly constitutes a net nutrient sink. 
 
At the same time the ambition to increase the island’s meat production is severely 
hampered by the fact that livestock manure managed as waste is to be spread out on 
land accepted under legal spreading plans. Such land constitutes only a small portion of 
arable land, whereas the latter constitutes only 17% of the cragged, mountainous land. 
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In a similar manner urban growth concomitantly engenders a growing sewage 
production.  New and renovated sewage treatment plants strongly reduce nutrient loss 
into the surrounding ocean, with as corollary an increasing sludge production, so far 
devoid of a legally and socially accepted outlet. 
 
 
3    Co-designed scenarios to be assessed 
 
The benefits of Returning Organic Residues to Agricultural Land (Wassenaar et al., 
2014) are obvious for all sectors concerned: all crop land soil types present either 
physical and/or chemical fertility constraints. Productivity and sustainability of cropping 
would therefore benefit from the regular supply of exogenous organic matter. But whereas 
there exists some demand for a bulky soil amendment, a combination of socio-economic 
factors lead to a strong preference for organic fertilizer by crop farmers. And because 
of physical (steep slopes, small fields) and other constraints (for example uncertain 
land tenure, low treasury), concentrated, granulated organic fertilizer for manual 
application and fast return on investment is in highest demand. 
 
Industrial symbiosis is critical in this respect: taken separately, none of the 
territory’s organic residues present a nutrient distribution somewhere close to the balance 
required by the territory’s crops, be it sugar cane, upland pasture or vegetables.  
Fertilization is generally limited to a single application, thus requiring raw materials to 
be combined into a single balanced product. The high nutrient concentration 
requirement of such product (as well as other requirements like for example product 
stability, sanitation criteria) reinforces the need for processing of the generally low 
concentration raw materials. Composting being the selected process, still other residues 
are needed in order to obtain a both nutrient-rich and physically well-structured mixture. 
 
Depending on the scenario, two to four composting facilities have been selected and 
dimensioned in the participatory process. Together they would transform a large share 
(about 40 to 100%) of those residues available for integrated management (poultry 
manure, pig slurry, municipal green waste, sewage sludge, vinasse, blood/feather meal) 
into useful fertilizer products the amount of which would not exceed local demand. On 
the side of residue producing activities it would thereby relieve pressure on waste storage 
facilities (for instance green waste and sewage sludge) as well as on legally eligible land for 
waste spreading (for instance pig slurry, poultry litter), while reducing time required for 
waste management.  As an effect of the processing in rather central facilities, transport 
costs increase somewhat, with some of the inputs (for instance poultry litter) requiring a 
dedicated collection service. In the more elaborate “optimistic” scenario, the production 
from two of the four composting facilities would constitute [part of] the input for a 
fertilizer plant producing organic and organo-mineral fertilizer.  Depending on selling 
price the latter would substitute a significant share of imported mineral fertilizer. 
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4 Identification process of plausible consequences on the Population’s 
environment 
 
In order to identify relevant phenomena of interest, we used a participatory process, 
where engendered pressures were analyzed in terms of possible relations with the 
population’s environment concern domains, that refer to odor, noise, visual amenities 
and food and air consumption.  It was concluded that local air quality for respiration 
was not impacted by any of the engendered pressures. The direct impact of scenarios 
on visual amenities (the landscape impact of construction projects, not considered to 
constitute a concern) might not represent the complete visual amenities “picture”. 
Concerns related to food and water mainly relate to the organic fertilizer application 
process group (see article’s table 1). Organic fertilizers contain a range of substances that, 
while useful or harmless in appropriate quantities in soil, may affect the population’s 
environment when they leave the soil compartment in large quantities, either to ground 
water, or to crops. At the same time organic fertilizers modify soil properties that in turn 
influence the mobility of those substances. Leaching of minerals and trace metals through 
the porous subsoil might ultimately increase their respective levels in lower level drinking 
water wells and coastal lagoon swimming water.  In a more direct manner, the possible 
assimilation of some substances into locally consumed crops (vegetables and pasture for 
locally consumed animal products) grown on fertilized land may represent a concern. 
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